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Abstract
A numerical model was developed based upon the C-CUP method equipped with LES model and a re-initialisation method.
The model was validated and applied to the laminar dam-break flow, the turbulent dam-break flow and the tidal bore flow
with a weak breaking front. In the laminar dam break flow problem the model resolved the free surface profiles, and the flow
calculations were in good agreement with the experiment studies. In the turbulent dam break flow problem, it was applied
to a dam break wave in a relatively long channel. The shape of the leading edge was compared with the experimental
studies and theoretical studies. In the tidal bore flow with a weak breaking front, the model reproduced accurately the
large deformation of the free surface immediately after gate closure and the bore generation. The free-surface profile and
surge front celerity data were in good agreement with the experimental data. At a fixed sampling location, the numerical
results showed the existence of some short-lived flow reversal next to the bed immediately after the bore front passage.
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Fig. 1: Turbulet dam break flow - instantaneous free-
surface profile: comparison between the present calcu-
lation, experiments
4
C-CUP
[1] S. Furuyama and H. Chanson tech. rep., Dept. of
Civil Engineering, The University of Queensland,
Brisbane, Australia, May 2008. Report CH66/08,
(ISBN:9781864999068).
[2] M. Lesieur, O. Mitais, and P. Comte, Large-eddy simu-
lation of turbulence. Cambridge University Press, 2005.
[3] J. Smagorinsky Mon. Weath. Rev., vol. 91, no. 3,
pp. 99–164, 1963.
[4] T. Yabe, T. Ishikawa, P. Wang, T. Aoki, Y. Kadota,
and F. Ikeda Computer Physics Communications,
vol. 66, pp. 219–242, 1991.
[5] A. Ritter Vereine Deutscher Ingenieure Zeitswchrift,
vol. 36, pp. 947–954, Aug 1892. in German.
[6] H. Chanson in Proc. Int. Conf. Fluvial Hydraulics River
Flow 2006 (R. Ferreira, E. Alves, J. Leal, and A. Car-
doso, eds.), vol. 1, pp. 465–474, Taylor & Francis
Groupe, London, Sept. 2006. (ISBN:0-415-40815-6).
[7] R. Dressler International Association of Scientific Hy-
drology. Assemblee Generale, vol. 3, no. 38, pp. 319–
328, 1954.
[8] Y. Cavaille´ tech. rep., Publ. Scient. et Techn. du Min-
iste´re de l’Air, 1965. Paris, France, 165 pages.
[9] C. Koch and H. Chanson tech. rep., Dept. of Civil
Engineering, The University of Queensland, Brisbane,
Australia, July 2005. Report CH56/05, (ISBN:978-1-
86499-824-5) (ISBN:1864998245 [10 digits]).
Fig. 2: Tidal bore - dimensionless instantaneous water
depth d/d0 and velocity components Vx/V∗ as func-
tions of dimensionless time t
√
g/d0 beneath a weak
surge.
